Identification and characterization of novel and conserved microRNAs in radish (Raphanus sativus L.) using high-throughput sequencing.
MicroRNAs (miRNAs) are endogenous, non-coding, small RNAs that play significant regulatory roles in plant growth, development, and biotic and abiotic stress responses. To date, a great number of conserved and species-specific miRNAs have been identified in many important plant species such as Arabidopsis, rice and poplar. However, little is known about identification of miRNAs and their target genes in radish (Raphanus sativus L.). In the present study, a small RNA library from radish root was constructed and sequenced using the high-throughput Solexa sequencing. Through sequence alignment and secondary structure prediction, a total of 545 conserved miRNA families as well as 15 novel (with their miRNA* strand) and 64 potentially novel miRNAs were identified. Quantitative real-time PCR (qRT-PCR) analysis confirmed that both conserved and novel miRNAs were expressed in radish, and some of them were preferentially expressed in certain tissues. A total of 196 potential target genes were predicted for 42 novel radish miRNAs. Gene ontology (GO) analysis showed that most of the targets were involved in plant growth, development, metabolism and stress responses. This study represents a first large-scale identification and characterization of radish miRNAs and their potential target genes. These results could lead to the further identification of radish miRNAs and enhance our understanding of radish miRNA regulatory mechanisms in diverse biological and metabolic processes.